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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-7, 9-10, 18-21 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Amartur (US 6,664,55731). 

Amartur discloses a method comprising: 

providing light ("broad band light source", col.7, lines 2-7) on an area of a surface of a 
semiconductor wafer 300 (Fig.2B); 

receiving light reflected from said area of said surface (Fig.4, step 402, receiving 
reflectance data); 

analyzing a reflectance spectra (Fig.4, steps 404-422); and 
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repeating said steps listed hereinabove (if in step 422 the sum is not greater than a 
threshold) until an intermediate reflectance spectra is identified that has a sinusoidal shape when 
normalized (normalized in step 404, sinusoidal when curve changes fi-om 502 to 504 in Figure 
5). 

Amartur fails to disclose whether the light source is continuous or pulsed. Examiner 
takes official notice that continuous and pulsed light sources are conventional in optical 
monitoring methods. It would have been obvious to one with ordinary skill in the art to use a 
pulsed light source in the method of Amartur because they are conventional sources of light. 

As to claim 2, since Amartur has the same method as in the instant invention, it is 
expected to encompass having changing spectra when a different material is exposed (see Figure 
3). 

As to claim 3, Amartur teaches that overpolishing is conventional in order to ensure that 
all conductive material is removed (col.3, lines 35-37). It would have been obvious to one with 
ordinary skill in the art to overpolish for a predetermined time period to ensure said layer of 
material is removed because Amartur teaches that this is useful during CMP of conductive 
material. 

As to claim 4, examiner takes official notice that overpolishing and then stopping after a 
predetermined time period is conventional in the art. It would have been obvious to one with 
ordinary skill in the art to do so in the method of Amartur because it is conventional in the art. 

As to claim 5, Amartur discloses to use a broad band spectrum of light and to analyze the 
reflected light over a plurality of wavelengths (col.7, lines 2-7). 
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As to claim 6, Amartur does not disclose the cited wavelength, however examiner takes 
official notice that it is conventional in the art. It would have been obvious to one with ordinary 
skill in the art to use the cited wavelength range in the method of Amartur because it is 
conventional in the art. 

As to claim 7, Amartur discloses to use fast fourier transform analysis (step 416). 

As to claim 9, it would have been obvious to use the cited pulse length since it is 
conventional for optical monitoring techniques in order to optimize the process for best results. 

As to claim 10, it is expected that the spot size is as cited in Amartur since the same 
method with the same results are obtained as in the instant invention. 

As to claim 18, see the rejections above. Amartur teaches to form a trench in a dielectric 
layer 102 (Fig.lA) with a barrier material 104, copper 106, and CMP to have copper remain in 
the trench (Fig. IB). It would have been obvious to use the method of Amartur to remove the 
barrier layer as cited because Amartur teaches that the normalization and analysis technique is 
useful for such structures. 

As to claims 19-20, see the rejection of claim 3-4. 

As to claim 21, Amartur teaches that tantalum is a useful barrier material (col.l, line 52), 
which would have likewise been obvious to incorporate into the method of Amartur. 

Claims 8, 11-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Amartur 
(US 6,664,557 Bl) in view of Johnson et al (US 6,340,602 Bl), 

As to claim 8, Amartur does not disclose to take a diversity of spectra such than an entire 
surface is represented. Johnson teaches that it is useful to illuminate several zones with broad 
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band light to represent an entire surface of the semiconductor wafer (see abstract, Fig. 10). It 
would have obvious to one with ordinary skill in the art to illuminate several zones with broad 
band light to represent an entire surface of the semiconductor wafer as cited in the method of 
Amartur because Johnson teaches that this is a useful technique in optical analysis of wafers. 

As to claim 1 1, it would have been obvious to one with ordinary skill in the art, that if 
several zones are analyzed, as taught to be useful by Johnson, that this would be done with 
multiple probes in the modified method of Amartur because multiple probes would save time 
compared to one probe to monitor a corresponding multiple number of areas of the substrate. 

As to claim 12, since the wafer, polishing pad and table are all concentric, it would have 
been obvious to one with ordinary skill in the art that the zones are also concentric in order to 
efficiently monitor the complete surface. 

As to claim 13, see the rejection of claim 8. Amartur discloses to monitor multiple 
reflectance spectra as cited. 

As to claim 14, see the rejection of claim 6. 

As to claim 15, the spectra changes fi-om a linear to sinusoidal shape (when curve 
changes fi"om 502 to 504 in Figure 5). 

As to claim 16-17, see the rejection of claims 3-4. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The cited art shows methods of poUshing and optical monitoring. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The 
examiner can normally be reached on Mon-Fri until 2:30 pm (Wed imtil 1 1:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for impublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Anita K Alanko 
Primary Examiner 
Art Unit 1765 



